Glycan modifying enzymes in luminal fluid of rat epididymis: are they involved in altering sperm surface glycoproteins during maturation?
Testicular spermatozoa undergo morphological and biochemical alterations, collectively termed epididymal maturation, in the intraluminal environment of epididymis. As a result of these modifications, the spermatozoon becomes a motile and functionally competent cell capable of undergoing capacitation and binding to the zona pellucida, the extracellular coat that surrounds the mammalian oocyte. Although details of all the changes are not fully known, several studies provide evidence suggesting that sperm plasma membrane undergoes extensive biochemical changes, including organization and modification of surface glycoproteins as spermatozoa transit from the proximal to the distal epididymis. In this article, I have attempted to summarize results with two sets of glycoprotein (glycan)-modifying enzymes, namely, glycohydrolases (hydrolytic enzymes) and glycosyltransferases (synthetic enzymes) present in the epididymal luminal fluid (LF). The in vitro experimental approaches described in this report demonstrate that: 1) a PNA-positive glycoprotein(s) (containing O-linked glycan) of 135-150 kDa subunit molecular mass which is present on the surface of caput (but not the cauda) spermatozoa can be degalactosylated by the enzymatic digestion with LF beta-D-galactosidase; and 2) an N-linked glycan chain(s) which is present on a sperm surface glycoprotein (apparent subunit molecular mass of 86 kDa) can be fucosylated in vitro when distal caput sperm (or sperm plasma membrane-rich fractions) are incubated in the presence of a nucleotide sugar (GDP[(14)C]fucose). Combined, these results strongly suggest a role for the glycan-modifying enzymes in degalactosylation and fucosylation of sperm surface glycoproteins during epididymal transit.